Purpose: Provide empirical validation of the model developed by García-Moreno, García-Moreno, Nájera-Sánchez and Pablos-Heredero (2016) on the factors influencing the adoption of e-business in firms.
Introduction
This research sets out to validate the model developed by García Moreno et al. (2016) on the factors that impact upon the adoption of e-business by firms. Although there are prior studies in the literature that have used the existence, or not, of e-business practices as the measurement variable, this work is based on the construction of a more complex measure designed to describe in greater detail a firm's specific situation with regard to such practices. The variable used to explain the level of e-business adoption is therefore of a polytomous nature, that is, a nominal one with four categories.
The aim is therefore to provide empirical evidence of a relationship of dependency between a series of factors analysed in the literature and grouped together in the work by García Moreno et al. (2016) into three categories (firm, technology, and environment), and the level of e-business adoption, for the purpose of specifying whether the characteristics considered are favourable to, or are at least present in, those cases in which firms have adopted higher levels of e-business. 
Research Design
Once the different data sources had been assessed, the decision was made to measure the variables through the e-Business Watch database corresponding to 2006, precisely the year before the onset of the global economic crisis (so as to avoid its effects), compiled by Sectorial e-Business Watch (SeBW), a European observatory whose remit is to measure the adoption, implications, and effects of e-business in ten economic sectors in Europe. This database is being increasingly acknowledged within the international research community as a useful instrument for testing the new metrics of e-business. For example, Eurostat uses it to plan and develop its own survey on the use of ICTs by firms.
This database is very comprehensive on the adoption and use of ICTs in the industries studied, as it does not simply measure e-commerce or transactions (the volume of goods and services traded online), but also involves an assessment of the extent to which business processes are electronically interconnected and have been digitally integrated; in other words, it measures the level of e-business adoption/implementation. It combines aspects of quantitative and qualitative research. The quantitative analysis of firms' adoption of ICTs and e-business is based on representative surveys involving managers. The person responsible for ICTs, usually the head of IT, is the person involved. In other cases, above all in small firms without a separate IT division, the interview was held with the firm's managing director or owner. The study analysed solely those firms using IT systems for the pursuit of their businesses. Has your firm ever outsourced ICT services? Third-party development b6
Are your firm's IT solutions for sales and procurement based on an application service provider (ASP)?
Third-party development f12_3
Did your firm embrace e-business because your competitors had already done so? Competitor rivalry h2_1
Did your firm embrace e-business because it's what your customers expected?
The attitude of trading partners h2_2
Did your firm embrace e-business because it's what your suppliers expected?
The attitude of trading partners h2_3 NACE code Sector z1a Table 1 . Survey questions related to the model (based on the e-Business Watch questionnaire) These surveys were administered over the phone, using a standardised system supported by a digital questionnaire. Overall, between April and May 2006, interviews were held with 14,000 firms from 10 economic sectors in EU Member States, with most of the countries belonging to the European Economic Area (EEA), while others were candidates.
The sample of firms was randomly selected from the respective population's industry in each country, with the aim being to comply with the minimum sample sizes in the strata regarding firm size for each country/industry cell.
The building of such an ambitious variable, with the large number of technologies involved, has not been a simple task, even more so considering the type of initial variables considered. There were numerous possible alternatives: from the use of a scale according to the number of technologies adopted (weighted or not), through to the approach via cluster analysis, with this latter alternative being the one finally chosen. The choice of this methodology was based on the absence of an objective criterion that might provide an accurate definition of the technologies carrying more or less weight in the concept to be measured. Generally speaking, and as we have already seen, the measures used in the literature consider a much smaller number of technologies and tend to give them equal importance, which is an approach we do not share.
The group analysis considered two basic, interrelated issues: one of an operational nature, and the other methodological. The first is due to the difficulties in classifying such a wide array of data as that used here: the bulk of the commercial applications used for the statistical processing of data do not involve tools with enough capacity to apply classification algorithms to qualitative data (in particular, dichotomous ones) for such a high number of cases. The second is related to the fact that the variables available for cluster analysis are dichotomous, which also restricts the type of algorithm that may be used. One of the few algorithms available for this analysis is called Monothetic Analysis (Kaufman & Rousseeuw, 2005) , based on the "association analysis" proposed by Williams and Lambert (1959) . It is a type of hierarchical and divisive algorithm whose applicability is circumscribed to the case in which all the variables included in the analysis are binary, which is perfectly suited to the purpose of this research. The algorithm operates in a straightforward manner: given that all the variables included in the analysis are dichotomous, the first step is to divide all the elements that make up the analysis sample according to one of them, whereby the sample is divided into two. The next step involves dividing each group again based on another of the variables included in the analysis (which need not be the same one for both groups). The following steps are based on the same logic, making new divisions until either a group is created that consists of a single element or until there are no more variables for making further divisions within the group.
Thus considered, it is obvious that the algorithm's key aspect is the choice of the variable for making the divisions. The basic notion underpinning this choice is the search for the variable that best represents the whole.
The algorithm measures the degree of similarity using a relatively simple measure of association between dichotomous variables. For each variable, the table of contingency with all the others is measured, and the product of coincidences is obtained (i.e., the number of times in which the answers coincide), together with the product of discrepancies, (i.e., the number of times in which they differ). The products are then subtracted from one another, and the absolute value of that difference is the measure of similarity between the two variables. The sum of similarities calculated in this way is the measure of association. Given that the aim is for the variable used at each moment to be the one most representative of the whole, the one with the highest sum of similarities is chosen.
This algorithm is applied using the cluster package included in the R application, and which includes the algorithm described by Kaufman and Rousseeuw (2005) . This software completes the process until one of the aforementioned limits is reached (single objective in a group or variables unable to generate a new division in any one of the groups). Following an analysis of the results that the different divisions provided, the choice was finally made to adopt the results obtained in the second iteration, producing four groups whose composition is summarised in Table 2. This classification algorithm has an additional advantage: the process determines the most pertinent variables for the division at each moment. This means that the results clearly show that the variable used for the first division is the availability of an intranet, which distinguishes between groups 1 and 2 on the one hand, and between groups 3 and 4 on the other. Clearly, groups 1 and 2 seem to adopt a lower level of e-business than groups 3 and 4, although this aspect requires some clarification.
In the second step, the variable selected by the algorithm according to the aforesaid criteria is different for each group: while for the less advanced groups it is the availability of a website, the item used in the groups with a higher level of e-business was the availability of CRM. It should be noted, nonetheless, that although these are the variables that have been used directly, all the other variables take part in the group-forming process and, in fact, as the table shows, this configuration is reflected in certain particular traits in each group.
Insofar as the specific description of each group is concerned, special note should be taken of the sharp definition of the groups at the extremes: while group 1 records a clear lag regarding the mean in all the variables, group 4 is unequivocally above it. Accordingly, and for the purpose of this research, the firms belonging to group 1 are considered LATE MOVERS in terms of e-business, whereas the firms in group 4 are FIRST MOVERS. As is to be expected, the less advanced group is the most numerous (26.2% of the firms in the sample), while the group of First Movers in the smallest (9.9% of the overall sample).
The boundary between groups 2 and 3 is not so clear. Thus, although group 2 records lower percentages (below the mean) than group 3 in the availability of intranet, knowledge management, ERP, SCM, and e-procurement (although the difference in this case is non-significant), it records higher percentages in CRM, and the availability of a website and e-commerce. This situation makes it difficult to decide upon a specific order between the two groups, because although a priori group 3 shows a slightly better situation, group 2 records better performances in what may be considered key technologies, especially within the scope of customer relations. So for our purposes here, we shall refer to group 2 as the one containing firms with a clear CUSTOMER FOCUS (CF) in terms of e-business, and to group 3 as the one whose firms have an INTERNAL FOCUS (IF). 
Measuring the Independent Variables
There now follows a description of the way in which the independent variables are measured. These variables have been proposed as factors with an influence on e-business adoption. As verified in the work by García Moreno et al. (2016) , the empirical study has 11 independent variables.
Measuring Firm Size
One of the classical topics in the literature on the adoption of innovations, which also extends to e-business, is the influence of firm size, with hypotheses formulated in both directions, as noted by García Moreno et al. (2016) .
Accordingly, different authors have measured firm size. Thus, Hong and Zhu (2006) , Zhu et al. (2006) , Bayo-Moriones and Lera-López (2007) , Tan, Tyler and Manica (2007) and Teo (2007) measure size in terms of a firm's overall headcount, while Kowtha and Choon (2001) , Bertschek and Fryges (2002) , Zhu et al. (2003) , Correa, Fernandes and Uregian (2010) and Tong et al. (2015) use the logarithm of headcount.
Our research measures firm size as the natural logarithm of headcount. The transformation into a logarithm tends to be used to avoid skewed data (Thong, 1999; Zhu et al., 2003; Lucchetti & Sterlacchini, 2004) . The choice of this metrics is based on the availability of the measure and the attempt to temper the series' tendency. The variable to be used is expressed as follows:
where N is the firm's headcount in 2006.
Measuring Top Management's Support in the Firm
Sundry authors measure the interest managers show in adopting different technologies through questionnaires sent to the firm with various items using a Likert-type scale. Thus, Teo, Tan and Wong (1998) guide the questions toward internet adoption, Beatty, Shim and Jones (2001) toward website adoption; Soliman and Janz (2004) and Zhu et al. (2006) toward the adoption of e-business; and Grandon and Pearson (2004) , Molla and Licker (2005) , and Kerzner (2013) toward the adoption of e-commerce. The items that these authors use for their metrics include several very general ones in which questions are asked directly about top management's interest in adopting the technology. Others are designed to gauge the importance that management gives to that technology, while others explore whether top management considers the adoption to be strategic, or even whether it believes there are competitive advantages to be gained through its implementation. In addition, there are also items that measure the level of risk that management perceives in the technology, as well as whether it discerns too many changes in the organisation, and even difficulties when integrating the new technology with the firm's strategy. Jarvenpaa and Ives (1991) perform a more thorough and in-depth measurement, including more than 15 items designed to determine this variable, which leads to a problem of size stemming from the use of a high number of items. All these measures are, in our opinion, prone to a very high degree of subjectivity, as rather than the real support from top management, they measure the perception management has of the technology to be adopted. By contrast, Hong and Zhu (2006) , Teo (2007) , and Jeston and Nelis (2014) measure top management's support as the percentage of the budget earmarked for ICTs, which avoids the problem we have just mentioned.
In order to measure this support here, we have considered two variables: on the one hand, the dichotomous INVESTMENT (0,1), which differentiates between those firms that invested in these technologies in the previous year and those that did not. To be effective, and considering the speed at which this field develops, any commitment in this matter has to be backed by investments. Accordingly, this variable is considered to faithfully reflect this commitment. On the other hand, another variable called INVFUTURE has been considered, whereby those firms in the database disclosed their future intentions regarding investment in ICTs, distinguishing between an increase, a decrease, or no change. Once again, this statement of intentions made by the firms transmits the future outlook for the previous measure and is of relevance in the measurement of management support. Therefore: These two variables were used to measure management support MANSUPP, which involved considering three levels: low, medium and high. The high level contained all those firms that invested in ICTs the prior year and disclosed their intention of increasing this investment in the following year. In our opinion, these are the only firms showing full commitment to ICTs, insofar as they consider them to be a resource that has not only called for investment but is also expected to grow in the future. The medium level contains those firms that plan to increase their investment over the coming year but have not invested in the previous year, or those that having done so in the prior period have chosen to make no change (no increase). Only the medium level is applicable in this case because there is a certain discontinuity in their approach. Finally, there are all the remaining firms, which either because they have not invested or because their investment has remained unchanged or been reduced, or because they have invested but plan to reduce their future investment, have been deemed to have a lower commitment to ICTs.
The variable to be used is expressed as follows: 
Measuring Profit Expectations
According to its very nature, the following variable needs to be qualitatively measured in an eminently subjective manner. It involves a perception, the expectation, of potential earnings, which dismisses any possibility of objective measurement. Throughout the literature there are cases of metrics involving several items in questionnaires designed to capture the perception that a firm has regarding the potential earnings to be obtained by adopting technology. Authors such as Teo et al. (1998) , Beatty et al. (2001) , Grandon and Pearson (2004) , Lin and Lin (2008) , and Wang and Ahmed (2008) perform their measurements in this way.
In turn, Mehrtens, Cragg and Mills (2001) use qualitative case-study methodology to ask the firms under study about the types of earnings they hope to obtain by adopting the internet, while Iacovou, Benbasat and Dexter (1995) , Chwelos, Benbasat and Dexter (2001) , and Bloom, Propper, Seiler and Van Reenen (2015) distinguish between direct and indirect earnings.
In our research, this variable is measured through the item EXPECTEARN, which will indicate whether the firm has decided to embrace e-business because it expects this will give it a competitive advantage. This variable takes the value 1 in an affirmative case, and 0 otherwise. Therefore: EXPECTEARN = 1 when the firm decides to embrace e-business because it expects this will give it a competitive advantage. EXPECTEARN = 0 when this was not an important factor in its decision.
Measuring Firm Age
The next question to be considered involves measuring a firm's age. Kowtha and Choon (2001) measure it as the logarithm of the months since the firm was incorporated, while Bertschek and Fryges (2002) and Chae, Koh & Prybutok (2014) use an item that may take three values, with the aim being to classify firms according to the number of years they have been trading (fewer than three, between four and seven, and more than seven).
With a view to measuring this characteristic, this research has adopted the variable AGE, of an ordinal nature that classifies firms according to their date of incorporation, being stated as follows: This study considers that the qualitative difference lies in having, or not, university qualifications: so the variable chosen to reflect the level of studies among human capital (HUMANCAP) is the percentage of employees with a five-year degree (graduates and full engineers) and a three-year degree (diplomas or technical engineers). Therefore: HUMANCAP = % employees with a university qualification. Bertschek and Fryges (2002) and Zhou (2011) use a quantitative variable that contains the turnover recorded by the firm's exports. Likewise, Zhu et al. (2006) use an item that measures the percentages of the firm's sales and purchases in markets abroad. Bayo-Moriones and Lera-López (2007) and Abebe (2014) use a binary variable to classify firms according to the main markets in which they operate, either internationally, nationally, or regionally.
Measuring a Firm's International Projection
We have measured this variable here using an ordinal variable called PROYECTINT (1, 2, 3), which classifies firms according to their main market, distinguishing between three ambits: regional, national and international. Therefore: PROYECTINT = 1 if the firm's main market is regional PROYECTINT = 2 if it is national PROYECTINT = 3 if it is international
Measuring a Firm's Technological Infrastructure
There are a number of different approaches to this variable's metrics. There are those authors who focus more on verifying whether the applications to be adopted will be compatible with the firm's current technology and systems, such as Beatty et al. (2001) and Hong and Zhu (2006) , while others such as Lin and Lin (2008) and Patil and Kant (2014) base their metrics more on the technologies available to the firm.
Based on this latter approach, Molla and Licker (2005) measure the variable through a series of items in which they ask each enterprise about the availability of LAN and a wide-area network (WAN), a broadband internet connection, and the flexibility of their current systems, among others. Similarly, Wang and Ahmed (2008) use two items that reflect whether the firm has sufficient resources, and whether the firm's current technology systems are compatible with e-commerce.
Finally, note should be taken of the metrics applied by Zhu et al. (2006) and Camisón and Villar-López (2014) , in which they use two items to measure the technologies a firm uses and the number of PCs the firm has.
In order to measure a firm's technological infrastructure within the scope of ITs, we have used three dichotomous items: availability of an internet connection (CONNECTION), availability of LAN (cable or wireless), and the possibility employees have to remotely access the firm's information systems (REMOTE). The variable finally used, CAPATEC, was constructed by adding up each firm's affirmative answers, whereby the measure's possible values ranged from zero, when all the answers were negative, to three, when the firm had all three of these options. (2014) measure it through the level of expertise and experience in e-business among the firm's employees. In turn, Lin and Lin (2008) and Greene, Brush and Brown (2015) use an item that measures employees' level of specialisation in ICTs.
This means that both the availability of employees who specifically oversee the management of this technology in the firm (PROFICT), and the training effort the firm makes for its use among its workforce (TRAINICT) are items that can fairly accurately reflect the firm's situation in this ambit. These two dichotomous variables (0,1) were therefore used to construct a variable (HUMANCAPICT), which as in the case of technological infrastructure is based on the sum of affirmative answers, ranging between zero and two: zero if the firm does not have any experts or arrange specific training, and two if it has specific staff for technologies and it organises staff training in this field. Therefore: PROFICT = 1 if it has ICT staff, and PROFICT = 0 otherwise. TRAINICT = 1 if it organises training in ICTs, and TRAINICT = 0 otherwise.
HUMANCAPICT = PROFICT + TRAINICT

Measuring Third-Party Development
Several authors in the literature have measured this variable in different ways. Thus, Loh and Venkatraman (1992) measure it through the cost the firm has incurred by outsourcing information systems. Poppo and Zenger (1998) use the percentage of ICTs the firm has outsourced, and Arnett and Jones (1994) and Lacity and Willcocks (2012) measure it through the outsourced functions of information systems. For their part, Hong and Zhu (2006) measure this variable according to the level of outsourcing through technology partners in IT-related areas.
The variable representing the level of third-party development included here has therefore involved two main items: the use of outsourcing (OUTSOUR), understood as the outsourcing of services linked to ICTs in the firm, and the use of an Application Service Provider (ASP). Both variables are dichotomous (0,1), as is the resulting variable (PARTNERUSE). This variable will take the value (1) provided that the firm performs one or other activity (outsourcing or ASP). Therefore: OUTSOUR = 1 if in the past year the firm has outsourced ICT services, and OUTSOUR = 0 otherwise. ASP = 1 if it uses services in ASP mode, and ASP = 0 otherwise.
We consider this variable when either of the two items, OUTSOUR or ASP, have an affirmative response, that is = 1. This provides the following results:
If OUTSOUR = 1 and/or ASP = 1, then PARTNERUSE = 1, otherwise PARTNERUSE = 0
The reason for this construct is that the use of one or other type of contract is different, with the relevant aspect being the existence of relationships with technological partners within the field of technologies.
Measuring Competitor Rivalry
A review of the literature has revealed different ways of measuring and focusing this variable, although we may basically refer to two main approaches; on the one hand, the number of competitors in the industry, and on the other, the impact on the firm when its competitors adopt a technology.
Accordingly, Kowtha and Choon (2001) , Bertschek and Fryges (2002) , Zhu et al. (2003) , Soliman and Janz (2004) , Grandon and Pearson (2004) , and Wang and Ahmed (2008) base their metrics on the influence that competitors' movements have on the firm's decision to adopt, through different items featured on questionnaires (Likert-type scale). Likewise, Mehrtens et al. (2001) and Yusuf, Gunasekaran, Musa, Dauda, El-Berishy and Cang (2014) measure the variable in the same way, although their work is based on the study of different firm cases. Lin and Lin (2008) use two items to measure the pressure exerted by competitors on the decision to adopt e-business, following the studies by Premkumar and Ramamurthy (1995) . On the other hand, Bayo-Moriones and Lera-López (2007) measure competitor rivalry as the number of competitors a firm has, as do Rodríguez-Ardura et al. (2007), who also distinguish between the firm's competitors at European and global level, and Vilaseca et al. (2007) , who measure competitors in the USA and in the rest of the world. Zhu et al. (2006) measure the variable through three items that reveal the extent to which the firm is affected by its competitors, following Porter (1985) and Zhu et al. (2003) . Along these same lines, Xu, Zhu and Gibbs (2004) and Subramanian, Gunasekaran, Yu, Cheng and Ning (2014) measure the extent to which a firm is influenced by its local, national, and international competitors.
Another way of measuring this item, as reported in the literature, is to verify whether firms keep an eye on their competitors' initiatives, monitoring their movements (Ranganathan et al. 2004) , which shows whether the firm is in some way influenced by them. Teo et al. (1998) base their metrics on the type of competitive strategy the firm pursues and the number of competitors in its operating industry.
Following the above-mentioned studies, which base their metrics on the influence competitors exert on the decision on whether or not to adopt, our work uses one item to measure this variable, where despite being a subjective measure it is understood to provide us with enough information to make the evaluation. This measure involves a dichotomous variable RIVALCOMP (1,0) based on a single item that explores the influence that competitors have on the firm's incorporation of e-business activities. Therefore: RIVALCOMP = 1 if the firm decides to embrace e-business because its competitors have already done so. RIVALCOMP = 0 if the firm decides not to embrace e-business because its competitors have already done so.
Measuring the Attitude of Trading Partners
This variable has been measured both quantitatively and qualitatively. Among the forms of qualitative measurement, there are many authors who seek to measure this variable through different items on their questionnaires, asking questions to find out whether the firm's customers and suppliers expect it to adopt the technology in question. Special mention should be made in this case of Mehrtens et al. (2001) , Wang and Ahmed (2008) , and Park and Lee (2014) .
Another important point to be noted in the measurement of this variable involves the studies that focus on the influence that suppliers and customers exert over the firm, stressing that the greater their negotiating power, the greater the pressure or submission to them the firm will face. Chwelos et al. (2001) and Lin and Lin (2008) , following the former, measure the influence of trading partners by using items on whether the partners have requested or recommended the use of e-business tools, as well as on the technical level and expertise of customers and suppliers. Likewise, Soliman and Janz (2004) use a series of items to assess whether the firm's main trading partner is the one that takes the initiative and makes the decisions in their dealings.
Nevertheless, Molla and Liker (2005) and Lin, Huang, Jalleh, Liu and Tung (2010) take a different approach when measuring this variable, noting that it is the firm's own opinion on whether their trading partners are qualified or prepared for business over the internet that informs the decision in this variable. Ranganathan et al. (2004) measure the variable through four items taken from the study by Purvis, Sambamurthy and Zmud (2001) , focusing on the level of technology use among trading partners, as do Park and Lee (2014) ; so the greater the intensity of IT among customers and suppliers, the more favourable their attitude toward technology.
As noted earlier, there are also authors who have sought to measure the variable quantitatively. These include the work by Iacovou et al. (1995) , whose case study asked the firms in question about their number of customers and suppliers, exploring the matter further until they knew the type of trading partners in terms of size and international projection.
In order to measure this variable and following authors such as Mehrtens et al. (2001) , Wang and Ahmed (2008) , and Park and Lee (2014) , the combination has been split into two items: the firm's decision to embrace e-business in response to customer expectations CUSTOMERS (0,1) and suppliers SUPPLIERS (0,1). Both variables are dichotomous, taking the value zero when there is no such influence, and one otherwise. Based on these two variables, a single variable was constructed called COMPARTNERSDISP, which takes the value zero when both answers are negative, and one otherwise. CUSTOMERS = 1 if the decision was made to embrace e-business because it is what customers expected, and CUSTOMERS = 0 otherwise. SUPPLIERS = 1 if the decision was made to embrace e-business because it is what suppliers expected, and SUPPLIERS = 0 otherwise.
Therefore:
If SUPPLIERS = 1 or CUSTOMERS = 1, then COMPARTNERSDISP = 1, otherwise COMPARTNERSDISP = 0.
The reason for constructing the variable in this way is that customer relations may be very important for a firm and much less so those with suppliers, and vice versa. If they are not important, there is no point in making a negative assessment of behaviour that is not pursued because it is not required. Nonetheless, if none of them is relevant, it is understood that there is no favourable attitude, and so the value is zero. To end, this section proposes the measure of the industry in which the surveyed firm operates as the model's sole control variable. This variable is considered for the purpose of knowing whether the firm's operating industry may be altering the relationship between the dependent variable and the independent ones.
Measuring the Control Variable
Given the broad array of industries, and in order not to assign too much weight in the explanatory models developed subsequently, a cap has been put on the number of categories for the variable finally adopted, distinguishing solely between industrial companies, those linked to the building sector, and service provider firms.
It would obviously have been pertinent to make this classification using a criterion more closely related to e-business, which is the topic addressed in this PhD dissertation. Nevertheless, the limited availability of information in public registers for characterising industries has made it impossible to undertake this task.
To recap, Table 3 describes how each one of the dependent variables has been measured for use in the statistical work.
Two decisions were made prior to the model's estimation. Firstly, regarding the treatment of lost variables, it was noted that in general the proportion of observations that responded to this pattern did not exceed 5% of the sample. Considering that the database used has many more entries than those required for providing a representative sample for infinite populations, the decision was made to follow the usual procedure of deleting cases from the list, which means omitting from the model those entries with missing data.
Secondly, with a view to eliminating any potentially atypical cases that may be having a definitive impact on the analysis's reliability, the procedure propounded by Orme and Combs-Orme (2009) was followed. This process assumes there are no well-developed methods for defining atypical cases for the multinomial logistic regression (Hoffmann, 2004; Hosmer, Lemeshow & Sturdivant, 2013) . In order to conduct this task, therefore, several binary logistic regressions were performed, recoding the dependent variable into dichotomous variables that contain just two categories, considering all the values to be missing.
A total of six models were fitted, being as many as the possible combinations of the categories of the dependent variable, taken two by two. Each model involved the estimation of its standardised residuals and Cook's distance (D) measure, with the aim of locating the outliers and possible observations whose influence might lead to biases in the model. All those observations whose standardised residuals were higher than 3 or lower than -3 were discarded, as were those observations whose Cook's D exceeded unity, following the criterion propounded by Cohen, Cohen, West and Aiken (2003) and Norusis (2007) . This process was repeated reiteratively until all the observations that failed to meet either one of these two conditions had been discarded, which ensures a database free of atypical cases.
Estimating the Final Model
Once the partial analyses had been conducted, and taking into account the results obtained, the full model's fit has been analysed, including all the variables considered in the theoretical framework. As in the previous stage, the multinomial logistic regression models have been fitted by adopting as reference category firstly the group of Late Movers from the e-business variable. The general tests on the model's goodness of fit provided satisfactory results, with deviation and Pearson's tests whose significance was well above 0.05, the threshold below which the model is not considered to fit the data properly.
On the other hand, regarding the explanatory capacity of the models considered, adopting the classic models proposed for this type of analysis provided pseudo-R 2 coefficients with values ranging between 0.493 (Nagelkerke) and 0.240 (McFadden) . These values may be considered somewhere between satisfactory and very satisfactory, and the same may be said for the correct percentage of classification.
Regarding the verifications of the likelihood ratio, which determine whether the independent variables included in the model are important in the explanation of the dependent variable, the tests provided more than satisfactory results for the whole models, with all the variables included as significant at a 99% confidence level.
The results for this first model are summarised in Tables 4-8. As mentioned above, this table takes as its reference the category of Late Movers. This implies that the coefficients are established in order to determine how the different variables moderate the probability that a certain firm is in one category as compared to the probability of it being in the category of Late Movers. Beginning with the variables linked to the firm, size (ZSIZE) in the first of the models clearly has a positive and statistically significant effect, which makes it more likely that the enterprise will be placed in the categories of CF, IF, and First Movers. Among these categories, nevertheless, there are very significant differences between the CF category and the others. It is noticeable that the variable's coefficient, while still positive, is substantially lower in this category than in the other two. Nevertheless, the difference between the categories of IF and First Movers, although present and favourable to the latter, is smaller. These conclusions are consistent with those established in the partial analysis although, as is to be expected, the effect is smaller. Based on these considerations, the hypothesis proposed in the theoretical model cannot be refuted.
The variable of management support (MANSUPP) is weak in terms of statistical performance. In general, the model's coefficients are not significant, which means that the sign and intensity of the effect shown should be taken with great caution. Nevertheless, in the light of the individual tests performed with this variable regarding the level of e-business adoption, it may be affirmed that the greater the amount of management support, the greater the probability of being in categories that reflect a greater adoption of these technological capabilities.
Regarding the outlook for earnings (EXPECTEARN), the table reveals a significant and positive relationship between the presence of these expectations and the greater probability that the firm will belong to a category other than Late Movers. As can be seen in the CF model of firms, the effect of having such expectations increases the likelihood of being in this category rather than in the category of Late Movers. Nonetheless, this effect is not statistically significant. The influence in the case of the IF category takes exactly the same direction, although in this case it is significant at 99%, and the effect's intensity is greater, with it being less likely that firms will belong to the IF category from the perspective of e-business if there are no expectations of earnings. Finally, for the case of First Movers, this same effect is much more pronounced, with a gradient that largely exceeds the coefficients estimated in the previous models, with a significance of 99%. This means that we cannot refute the hypothesis proposed regarding the positive relationship between the existence of expectations of earnings derived from ICTs and a firm's level of adoption of e-business.
Firm age (AGE) is a variable with limited statistical significance in the model, and whose effect is not very conclusive. In the model's joint analysis, that is, including all the independent variables considered, the effect of the likelihood of being in the CF compared to the group of Late Movers is only significant at 95%. Specifically, there is a positive effect on the probability of being in the CF group compared to the group of Late Movers for those firms incorporated between 2003 and 2006 , that is, the youngest ones among those considered. There is a significant effect at 90% significance in the same direction as for those firms incorporated between 1981 and 1996. The low statistical significance and the fairly inconclusive results, together with those recorded in the partial models, lead us to reject the hypothesis proposed.
As regards the human capital variable (ZHUMANCAP), measured according to the number of employees with a university qualification, a significant effect at 99% is observed in the three models described in the table. The first noticeable finding is the probability of being in the CF category rather than in the Late Movers category in step with the higher proportion of employees with a degree. In this same direction, it is noted how the effect is also significant on the probability of being in the IF category compared to the low category and, furthermore, this effect is greater for this second model (the estimated coefficient is 0.359 compared to 0.129 in the previous model).
The likelihood of belonging to the First Movers group compared to the Late Movers also increases in step with increases in the level of the firm's human capital, with the effect this time being greater than in the previous cases (with a gradient in the estimated logit of 0.643). Therefore, assuming that the CF and IF categories are at an intermediate point, and that First Movers is a clearly superior group in the development of e-business, we cannot reject the hypothesis formulated on the positive effect that human capital has on the level of e-business adoption.
Finally, within the variables linked to the firm, international projection (PROYECTINT) also has statistically significant effects. Generally speaking, the models summarised in the previous table show that there are only significant effects for the regional market category, bearing in mind that the international market is the reference category used in the analysis. Our first conclusion, therefore, is that we may reject the existence of significant differences regarding e-business adoption among firms whose main markets are national compared to those in which their international operations prevail. Nonetheless, this difference does appear to exist in the case of firms focused on their regional market compared to those of an international nature. As is apparent, and once again assuming a relative ordinality in the dependent variable, there seems to be a negative and significant effect (at 99%) between e-business adoption and the fact that the firm's main market is regional. Moreover, this negative effect is more intense in the case of First Movers (lower probability of being in this category than in the category of Late Movers) than in the other two (IF and CF firms), in which the effect has a very similar intensity. Accordingly, and accepting the symmetrical argument, we cannot refute the hypothesis of a positive and significant relationship between the firm's level of e-business adoption and its degree of international development.
Regarding the second group of variables -those linked to ICTs-the relationships observed in the summary table are noteworthy. Firstly, there is a clear, intense and significant (at 99%) relationship between the level of availability of ICT infrastructures (ZCAPATEC) and the probability that the firms analysed will be in one or another category of the dependent variable. Thus, regarding the probability of being in the CF category compared to the probability of being a Late Mover in terms of e-business increases in step with a higher level of ICT infrastructures. This effect is amplified in the model referring to IF firms (a gradient of 1.066 compared to 0.669 in the previous case) and it peaks in the case of First Movers (with an estimated coefficient of 2.447). This means we cannot refute the proposed hypothesis on the relationship between the level of ICT infrastructure and the level of e-business adoption.
Along similar lines, the human capital variable linked to ICTs (HUMANCAPICT) also has positive and significant effects (at 99%) between the firm's degree of development and its level of e-business adoption. Applying the same level of analysis as in the previous case, the probability of being in the CF category compared to being in the group of Late Movers increases in step with the greater development of the human capital linked to ICTs (at a high level of this variable, considered as ordinal, the estimated coefficient is 0.653, with a significance level of 99%, whereas at a medium level the gradient calculated for the model is 0.151, with a significance level of 90%). It may therefore be noted for this case that there are major differences between the coefficients for one and the other category of the independent variable, although in both cases the effect is significant compared to the low development of the human capital linked to ICTs.
This effect is amplified in the consideration of the second model (probability of IF compared to Late Movers), and in this case there are also differences between the categories of the independent variable, with estimated coefficients for the high level and the medium one (compared to the high one) of 1.389 and 0.526, respectively, both with a significance level of 99%. Both effect and difference peak in the third model (category of First Movers vs. Late Movers), in which the estimated gradients are 3.102 and 1.753 for the high and low categories of human capital linked to ICTs. We cannot therefore reject the proposed hypothesis, accepting the degree of progression of the level of e-business noted earlier, on the positive relationship between the level of development of the firm's human capital linked to ICTs and its level of e-business adoption.
As regards the variables related to technology, this study has proposed a relationship that appears less in the specialised literature in this field, and which involves the firm's availability of a capability that we have referred to as third-party development (PARTNERUSE) and which, as we have shown, is associated with the firm's skill at entering into stable relationships with strategic suppliers within the scope of ICTs. In this case, all the relationships summarised in the results table regarding the category of Late Movers show that the presence of this capability has positive effects (and significant ones at 99%) over the probability of being in any one of the alternative categories. Nevertheless, in this case the intensity of the effects records certain peculiarities. Thus, the effect, as in the previous cases, peaks when comparing the category of First Movers with that of Late Movers, with an estimated coefficient of 0.889 for the presence of the aforementioned capability. However, in the case of the IF and CF categories (always with respect to the probability of being in the category of Late Movers) the effect, albeit in the same direction (i.e., positive for the case of the availability of the capability), is slightly higher for CF than for IF (coefficient of 0.346 compared to 0.298). Therefore, although this is not a particularly large difference, it does confirm the doubts that were raised (and which have already been reflected in other independent variables) regarding the precedence between IF and CF in terms of the level of e-business adoption. This does not mean, however, that these results cannot be used to refute the proposed hypothesis on the positive relationship between the availability of capabilities linked to third-party development and the firm's level of e-business adoption.
The last block of explanatory variables considered is linked to the environment in which the firm operates, with two main aspects being proposed: competitor rivalry within the field of e-business and the attitude of trading partners. As regards the first variable (RIVALCOMP), the results are somewhat contradictory. It may be observed that the effect of the presence of such rivalry is always positive for the categories of CF, IF, and First Movers regarding the category of Late Movers; in this sense, the effect's directions are consistent with the predictions made by the proposed theory. Nevertheless, when considering the intensity of the effect it is noted that it is significant at 99%, peaking in the case CF, and significant (at 95%) although weaker in the case of IF. The interpretation that can therefore be made is that competition has a greater impact for those firms whose e-business is more market oriented. Finally, the effect in the case of First Movers is positive but not significant. A possible interpretation for this result is that these firms are simply indifferent to their competitors' behaviour, as their commitment to e-business outweighs this influence.
Regarding the attitude of trading partners (COMPARTNERSDISP), results have indeed been forthcoming that enable us to refute the hypothesis formulated, whereby there appears to be a positive relationship between the pro-e-business attitude of such partners and the firm's level of e-business adoption. Thus, in the three models summarised in the table the effect of having such a capability (as opposed to not having it) is positive and significant at 99%, with the effect being more intense in the case of First Movers (compared to Late Movers), medium in the case of IF firms, and lower (although also relevant) in the case of CF firms.
To conclude our analysis of these results, stress should be placed on the existence of significant differences in e-business adoption depending on the industry in which the firm operates -the sole control variable used in the analysis. In general terms, there is a negative effect for firms that are not involved in the services sector, being more intense in the case of construction companies than in industrial firms.
In the light of these results, many of the questions that the analytical model poses are answered. Nonetheless, it is worth focusing on the study of the relationship between the intermediate groups in which, as we have seen, there are certain fairly inconclusive results. To do so, an identical analysis has been conducted to the one described in the preceding pages, although on this occasion taking the CF category as the reference. The estimations' results are summarised in Table 9 . Considering the model that relates two categories of relevance to the analysis conducted, there are three interesting conclusions to be drawn. Focusing firstly on the variables linked to the firm, size has a positive and significant effect, albeit of limited intensity, on the probability that a firm will be classified as IF compared to the probability it will feature in the CF group. The variable MANSUPP also has a positive and significant effect in this same model, although it is once again noted that the effect's intensity, measured from the estimated gradient, seems limited in comparison to previous models and the effect that may be observed regarding the other categories included in the analysis. This same situation applies to the variable ZHUMANCAP, which also records a significant and positive effect, albeit of low intensity.
Special note should be taken, however, of the loss of significance of the variable EXPECTEARN, which indicates a positive and significant effect at 95%, also of a very slight nature, and the absence of significance of the variable PROYECTINT, which means there are no statistically significant differences regarding the effect generated by the size of the firm's reference market in relation to the probability of being in the IF category as opposed to the CF one.
Insofar as the technology variables, in general, are concerned, it is noted that the conclusions drawn from the first model are upheld, inasmuch as the results reveal a positive and significant relationship of the variables ZCAPATEC and HUMANCAPICT. Nevertheless, once again the variable PARTNERUSE does not appear to have any significant effects on the likelihood ratio of being in the IF category compared to the CF one.
As regards the variables linked to the environment, the table reveals the non-significance of the variable RIVALCOMP and the presence of a slight but significant relationship between COMPARTNERSDISP and the aforementioned likelihood ratio.
A joint analysis of these results lends support to the conclusions on the fuzzy line that separates these two groups. Nevertheless, the existence of multiple significant relationships and the favourable sign in all cases of the IF category seem to suggest there is a certain order between the two categories, favouring, as proposed, those firms with a greater internal focus.
In short, Table 10 recaps the conclusions drawn from the analysis of the regression models in relation to the hypotheses formulated by García-Moreno et al. (2016) .
According to these premises, note should be taken of the first contribution made in this section, namely, the holistic vocation of the approach made, being encapsulated in two aspects. On the one hand, that ambitious nature has been realised in the actual development of this work's core purpose: measuring the level of e-business adoption. The difficulties associated with the conceptualisation itself, which have given rise to a certain methodological confusion, together with the absence of specific data on business practices within this ambit, have meant that most of the studies reviewed have, from our standpoint, underspecified the metrics of e-business, circumscribing the concept to partial aspects that have mostly focused on the part linked to e-commerce.
This aspect, of undoubted interest from a scholarly perspective and from a business point of view, is no more than part of a larger whole that, according to the definition provided here, should consider other aspects: the use of technologies such as the intranet, knowledge management software, integrated management applications, and customer relationship management, as facets that more fully and accurately define the concept studied.
Informed by this reasoning, an effort has been made to propose both a clear and comprehensive concept of e-business and a methodological alternative based on cluster analysis to identify different business profiles within this ambit. We consider both aspects to be valuable because they may provide the launch pad for future research. (2016) , based on the non-existence of prior models that seek to verify such a large number of hypotheses. The reason for including such a high number of variables is to obtain a model with a greater explanatory capability. The aim is therefore to single out the true effects that the factors considered have on e-business adoption, simultaneously considering all the variables in their entirety.
In terms of methodology, we should not forget to mention the work, not without its difficulties, involving a database of the size used here, with over 14,000 enterprises from all over Europe. This sample provides major support for the possible extrapolation of the results provided by the empirical study and, once again, implies a certain degree of originality inasmuch as the literature does not contain any studies with such a broad perspective as the one considered here.
As regards the results of the relationship model considered involving multinomial logistic regression, specific mention should first be made of the broad fulfilment of the sum of hypotheses proposed by García Moreno et al. (2016) , which confirms the explanatory validity of the variables considered. Following the order established throughout this work, we can see that the sum of variables linked to the firm go a very long way to explaining e-business adoption.
As noted in the theoretical development, firm size appears to be directly linked to the level of e-business adoption by enterprises, or at least, the statistical verifications made have not permitted us to refute the hypothesis on the existence of such a relationship. Quite the contrary, the results show that larger firms are also the ones that in a greater proportion feature among the profiles identified as the most advanced in the field of e-business. It is obviously reasonable to assume that the influence of firm size has a relational component with other independent variables that, nevertheless, the multicollinearity tests seem to highlight in the sample used. In any case, the results do not allow negating the relationship considered.
Also, of significance is the relationship between the level of a firm's human capital and the level of e-business adoption: the higher the level of a firm's human capital, the more likely the firm is to record higher levels of e-business adoption. This means the hypothesis in question cannot be rejected. In this case, the effect appears to be more moderate than in the case of firm size, which also stands to reason considering that the launch of e-business in firms of a certain size may be seen as a strategic condition, whereas a high level of human capital in the enterprise does not necessarily imply this requirement, but instead may act as a driving force, although not essentially an obligation for competing.
Neither have we been able to validate the influences that a firm's expectations for earnings from ICTs have on the level of e-business adoption. With certain nuances, there once again appear to be a number of similarities between firms that have greater expectations and those that record higher levels of e-business adoption. In other words, firms are rational agents, and so the assumption that a resource or capability is valuable, in this case e-business practices, reflects a desire to achieve that resource or capability.
Likewise, and based on the results obtained, a firm's international projection, more specifically the scope of its operations, seems to maintain some relationship with the adoption of practices linked to e-business. Specifically, the results reveal a clear effect in the opposite direction: firms with a regional operating ambit are less likely to record higher levels of e-business adoption. Nevertheless, firms whose main market is national in scope do not differ significantly from enterprises whose target audience is the international market. In other words, the fault-line in this variable as regards e-business adoption lies between the regional and national market, rather than between the national and international ones. Thus, the relationship that cannot be rejected on the basis of the results obtained is that there is a market size as of which there is a greater propensity among firms to adopt practices linked to e-business adoption.
The other two variables considered within the group of those linked to the firm have more contradictory results, albeit requiring certain clarifications. On the one hand, the variable of management support for technology has a relationship in management that the theory predicts; that is, the greater this support, the greater the probability of recording a high level of adoption. Nevertheless, whereas the effect is clearly seen in the individual model, its inclusion in the joint model dilutes this effect. The explanation for this phenomenon is undoubtedly to be found in the existence of indirect relationships with other independent variables insofar as it seems logical to assume that higher levels of management support will also be reflected in more complete technological infrastructures, higher levels of human capital linked to ICTs, and the development of capabilities linked to technology, such as third-part development. This circumstance conditions the analysis, and although the results may prompt a rejection of the hypothesis, this possible interrelationship recommends a more cautious interpretation.
On the other hand, the age variable behaves in a truly erratic, random and contradictory manner. Given the scant probability of measurement issues or the contradictory effects of the general and individual models, the results are an invitation to refute the existence of a direct relationship between firm age and the level of e-business adoption. This circumstance does not fully rule out the existence of relationships, but it does indicate that these links are probably more complex than those considered in the analytical model. It may therefore be the case that the interaction with other variables could shed some light on the role this variable plays in explaining a firm's level of e-business. Nevertheless, this approach is part of the future lines of research that will be proposed as an extension of this study.
To conclude, it cannot be refuted that the factors related to the firm, which have been considered in the analytical model, are closely associated with the level of e-business adoption, confirming the importance these characteristics have in the study of this variable. On the other hand, it is worth reminding ourselves of the reasoning put forward by the Resource-Based View on the creation of capabilities and the relationship between them. Thus, the major presence of resources and capabilities that complement ICTs appears to be faithfully reflected in these conclusions: aspects such as human capital or management support seem to act as leverages that, together with other resources, may help to explain the creation of other capabilities, in this case linked to e-business.
Along these lines and staying with the factors related to the use of ICTs within a firm, the three variables included in this ambit have recorded statistically significant relationships in the model considered, suggesting that the hypotheses formulated should not be rejected. The intensity of the relationships, however, differs. Thus, the ICT infrastructure, given the important weight that its coefficients have in the regression, stands as a determining factor, pointing to the resource's co-specialised nature (Powell & Dent-Micallef, 1997) as regards a firm's e-business capability. This role is also present in terms of the human capital linked to ICTs, revealing what is probably a combination between boosting and requiring technical knowledge among the firm's human resources in order to provide a higher level of adoption of e-business practices.
Albeit with a more moderate effect, the ability to enter into relationships with third parties within the ambit of ICTs also has a relevant role to play in the model, with significant effects that gain in strength as they are tested in models that seek to explain the probability of recording higher levels of e-business adoption. Nevertheless, from a theoretical perspective, and considering the intensity of the effect in this case, the data appear to suggest that this capability plays more of a complementary role than one of co-specialisation.
Finally, the variables related to the environment that have been included in the model also record statistically significant relationships in the direction the theory suggests, which means we cannot refute the hypotheses considered, albeit with nuances that have already been highlighted in the analysis of results. Thus, the attitude of trading partners (customers and suppliers) seems to have a relevant and growing impact on the dependent variable, which is reflected in a higher probability in the models that deal with the likelihood that firms will feature in more advanced categories. Nevertheless, the effect of competitor rivalry has a more erratic influence that is encapsulated in a significant relationship in the intermediate models, with a greater probability of featuring in the category of customer-focused firms, and less so in that of firms with an internal focus.
To end, Figure 2 replicates the full research model propounded by García Moreno et al. (2016) , showing the results obtained for the hypotheses considered: 
Discussion and Conclusions
This study validates the theoretical model developed by García Moreno et al. (2016) that sheds light on the potential relationship between the adoption of e-business tools and any organisational, technological and environmental aspects that may be related. Although prior research provides evidence on the adoption of e-business, there is not a single pan-European study in the literature.
As it has been shown in results, amongst the organizational factors, firm's size impacts in e-business adoption as it was proposed in the model. Precedent analyses have confirmed this same orientation (Kowtha & Choon, 2001; Bertschek & Fryges, 2002; Zhu et al., 2003 Zhu et al., , 2006 Bayo-Moriones & Lera-López, 2007; Vladimirov, 2015 , Chatzoglou & Chatzoudes, 2016 . Same way, management's support also shows positive impacts, similar to the ones described in the researches done by Soliman and Janz (2004) , Ifinedo (2011) and Vladimirov (2015) .
In relation to expectations on returns from e-business adoption, results from this research are aligned with proposals coming from Beatty et al. (2001) , Chwelos et al. (2001) , Grandon and Pearson (2004) , Hsu, Kraemer and Dunkle (2006) , Lin and Lin (2008) , Wang and Ahmed (2008) , Bordonaba-Juste, Lucia-Palacios and Polo-Redondo (2012), Padrón-Cantú, Molina-Morejón and Méndez-Wong (2014) and Vladimirov (2015) . All of them show a positive impact of these expectations too.
Firm's age also shows a similar behavior as previous studies in which not enough evidence has been found in the literature. Concretely, our analysis has not found statistically significant relationships at all, while Bertschek and Fryges (2002) found weak relationships. Awa, Ojiabo and Emecheta (2015) affirm the existence of this relationship although it does not apply for the case of small size firms and related only to ICT instead to e-business. No previous references showing positive relationships have been found for a sample including firms of all sizes.
Dealing with the positive impact of human capital in e-business adoption, the results are aligned with previous literature (Bertschek & Fryges, 2002; Zhu et al., 2006; Bayo-Moriones & Lera-López, 2007) . Similarly, international projection is positively associated to higher levels of e-business adoption, as reported by Bertschek and Fryges (2002) , Zhu et al. (2006) and Abebe (2014) .
Regarding technological factors, the proposed hypotheses have not been validated as observed in the results' part. This way, related to technological infrastructure, results agree with Lin and Lin (2008) research, Camisón and Villar-López (2014) and Chatzoglou and Chatzoudes (2016) in which the availability of these resources position firms in a better situation for e-business adoption. Similarly, human capital linked to ICTs appears as a required
